INTRODUCTION {#sec1-1}
============

Endovascular interventional procedures of intracranial circulation have increased significantly over the past 20 years, because they can treat serious diseases with a significant decrease in morbidity and mortality. These procedures are often associated with long and recurrent periods of fluoroscopy that may cause serious skin lesions associated with radiation.\[[@ref1][@ref2]\] In this study, we report a case of a patient who developed a square shaped alopecia after an endovascular embolization procedure for arteriovenous malformation (AVM).

CASE REPORT {#sec1-2}
===========

The case we present here is about a 38-year-old man who came to the emergency room in February 2013, due to nausea and diplopia of sudden onset, 1 day prior to admission. Physical examination revealed a limitation of ocular supraversion movements and bilateral absence of pupillary light reflex, consistent with dorsal midbrain syndrome. The blood analysis and blood cell count results were strictly normal. A CT scan showed a left dorsal midbrain hematoma with ventricular hemorrhage and incipient signs of hydrocephalus. Subsequently an intracranial arteriography confirmed the presence of a left posterior parasagittal AVM with contributions from posterior choroidal artery branches \[[Figure 1](#F1){ref-type="fig"}\]. Endovascular treatment was performed with selective embolization with Glubran^®^20% without any complications. In May 2013, an angiographic control identified remains of the malformation, with bilateral posteromedial choroidal afferents. A new selective embolization was performed in July 2013, which achieved a complete devascularization of the AVM with excellent angiographic results.

![Angiogram (anteroposterior view) demonstrate a left posterior parasagittal arteriovenous malformation with contributions from posterior choroidal artery branches (black arrow)](IJT-5-201-g001){#F1}

A month later, he presented to the Dermatology Department for hair loss localized in the occipital region of the head. Physical examination showed an alopecic square plaque of 5 cm × 5 cm with almost total hair loss, but without signs of inflammation \[[Figure 2](#F2){ref-type="fig"}\]. Dermoscopy exam showed no exclamation mark hairs and bilateral superficial arterial pulses were normal.

![Sharply defined square alopecia in the occipital region with almost total hair loss and no signs of inflammation. The lesion occurred 4 weeks after the last endovascular procedure](IJT-5-201-g002){#F2}

In total, the patient was exposed to four angiographic procedures, two of them with endovascular therapy. The total radiation exposure time was approximately 150-200 min and the absorbed radiation dose after the last session was estimated at more than 4 Gy. Radiation-induced transient alopecia diagnosis was established and there was no need to start treatment. The hair grew back 2 months after the last procedure.

DISCUSSION {#sec1-3}
==========

After an interval of more than half a century, reports of fluoroscopically induced skin lesions reappeared in the literature in the 1990s. These reports coincide with the introduction of fluoroscopically guided interventional procedures in the clinical arsenal.\[[@ref2]\] Although the effects of radiation therapy are well-documented, the skin effects of radiation by fluoroscopically endovascular procedures are scarce.\[[@ref3]\] In 1994, Huda *et al.* published the first case of alopecia secondary to an endovascular procedure guided by fluoroscopy,\[[@ref4]\] since then there have been few reports in dermatology journals.\[[@ref5][@ref6][@ref7][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13]\]

The scalp is very resistant to radiation exposure, but paradoxically alopecia presents with lower doses of radiation than the rest of the body.\[[@ref2]\] This radiodermatitis has been attributed to the high sensitivity of hair follicles to radiation in the anagen phase that particularly affects rapidly dividing cells of the follicular matrix. At low doses (2-5 Gy), mild dermatitis may occur and later evolve into a temporary hair loss that manifests as geographical pattern alopecia. In medium doses (5-10 Gy) a more prolonged erythema and permanent partial alopecia appear. At high doses (10-15 Gy) permanent scarring alopecia and late radiation skin changes such as skin induration, telangiectasia and skin fragility are produced.\[[@ref2][@ref7]\] Other factors that may favor the development of alopecia are: The total time of the procedure, residual effects of previous radiation procedures and some patient biological factors (age, smoking, malnutrition, tissue oxygenation, capillary density, hormonal status, genetic factors, lesion location, and ethnicity).\[[@ref2][@ref14]\]

Alopecia is usually transient. It starts at 2-5 weeks after the endovascular procedures and has a good prognosis of hair reappearing from 2 to 6 months later.\[[@ref6]\] The main differential diagnoses are pressure-induced (postoperative) alopecia secondary to hypoxia, which occurs in areas of prolonged pressure on the scalp during operative procedures, and alopecia areata, especially with an ophiasis pattern.\[[@ref8][@ref15]\]

CONCLUSION {#sec1-4}
==========

Transient radiation alopecia is a difficult diagnosis and often is misdiagnosed by dermatologists. It does not require specific treatment, and most patients recover hair in few months; therefore, the most important thing is to give adequate information to the patient about this self-limiting process.
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